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200 
Iodine absorption, 15-16 
Ion absorption, 90, 91 
Ion exchange, 107 
Iron 
chlorosis, 282, 283 
foliar absorption of, 16-17, 
20 
Irrigation, 278 
Itaconic acid metabolism, 
367 


K 


Kinetin, 135, 399-400 
Kinins, 380, 382 


L 


Lactic acid dehydrogenase, 
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Lactose synthesis, 359 
Lamellae, 73, 74 

and photosynthesis, 77 
Latex, 34-35 
Leaching from foliage, 22 
Leaf 

absorption of macronutri- 

ents, 295-96 
absorption of minerals, 13- 


acid in, 334 

analysis, 2-3 

auxin in, 417, 419 

chloroplasts from, 39-41 

disintegration methods, 34- 
36 

enzymes in, 44-47 

fungus infection and, 420 

isolated components of, 38- 
47 

microsomes from, 42-44 

mitochondria from, 41-42 

nitrogen content of, 33 

number and flowering, 148 

phospholipides in, 218-19 

as protein food source, 37- 
3 


proteins, 33-49 
uptake of antibiotics, 268- 
70 
viruses in, 42-44, 244, 245 
whole, 33-34 
Leucoanthocyanins, 396-97 
Lichee flowering, 177 
Light 
anaerobiasis and, 62-63 
auxin and, see Phototropism 
chloroplast research and, 
39 
floral induction and, 147-78 
germination and, 229 
nitrate reduction and, 312 
reactions of chromato- 
phores and, 53-67 
respiration in, 131-33 
see also Phototaxis; Photo- 
tropism 
Lignins, 185-94 
Lime, 280 
Limestone, 285 
Lipase, 197-99 
Lipide 
breakdown, 197-209 
storage, 73 
Lipoprotein, 74 
Lipoxidases, 197 
Little-leaf, 3 
Long-day plants floral induc- 
tion, 163-68 
Lycomarasmin, 261 
Lysimeter, 284, 285 


M 
Macronutrients, 277-98 


foliar absorption of, 295-96 
mobility in plant, 296-98 
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Magnesium 
deficiency and virus infec- 
tion, 245 
foliar absorption of, 16, 20 
mobility in plant, 297 
relation to potassium and 
calcium, 281 
Malonic acid in chemothera- 
py, 258 
Manganese absorption, 16- 
17, 20 
Mannose metabolism, 350 
Megaplast, see Chloroplast 
Methionine, 261 
Microbiology of lignins, 193 
Micro-organisms 
denitrification and, 310 
nitrogen uptake in, 306 
Microsomes from leaf, 42-44 
Mineral nutrition 
foliar absorption, 13-27 
in pine trees, 224-25, 232 
Mitochondria, 41-42, 203, 
207 
electron transfer in, 120 
enzymes in, 42, 119, 120, 
125 


hydrogen transport in, 118 
isolation methods, 116-17 
light and respiration in, 
131, 132 
osmosis in, 137 
protein in, 42 
as respiratory apparatus, 
136 
as respiratory center, 116 
respiratory chain and, 122 
spectroscopy of, 121 
virus infection and, 246 
Molybdenum 
deficiency, 314 
foliar absorption of, 16-17, 
20 
Morphogenesis 
biochemistry of, 390 
growth induction and, 379- 
84 
Mottle-leaf, 3 
Mycorrhiza, 225, 421 


N 


Nematodes and chemothera- 
py, 259 
Neomycin, 263 
Nicotine, 36 
Nitrate 
comparison with ammonia 
in plant nutrition, 307-8 
reduction, 311-16 
sulfur and, 306 
Nitrification, 308-10 
Nitrogen 
agricultural use of, 278 
assimilation and respira- 
tion, 133, 306 
effect on fruit trees, 2 


excretion, 307 

fixation, 65, 301 

in leaf, 33 

as macronutrient, 298 

metabolism, 298, 322 

molybdenum and, 298 

in soil, 301-6 

uptake and transport, 306-7 
Nitrogen nutrition, 301-23 

fertilizers, 303-6 

foliar sprays, 305 

fruit quality and, 305 

organic compounds, 301-6 

soil, 301-6 

uptake and transport, 306-7 
Nuclei, 42 
Nucleic acid 

in chloroplasts, 78 

phosphate uptake and, 290 

see also Virus diseases 
Nucleoprotein, 40 

see also Virus diseases 
Nucleotides, 59, 130 

photoreduction of, 64 
Nutrition 

nitrogen, 301-23 

see also Macronutrient 

elements 


Oo 


Oil, see Fat metabolism 
Organic acid 
metabolism, 117-18 
nitrate nutrition and, 308 
Osmosis in mitochondria, 
137 
Oxidation 
of cytochrome, 63 
diagram, 205 
of fatty acids, 200-8 
Oxidation-reduction, 62-63 
Oxygen 
denitrification and, 311 
as electron acceptor, 113 
poisoning, 116 
Oxytetracycline, 263 


P 


Pasteur effect, 130 

Pasture fertilization, 304 

Pathology, see Plant chemo- 
therapy 

Patulin, 264, 271 

Pea flowering, 174-75 

Peanut, 282 

Penicillin, 264 

Pentose cycle, 114 

Pentose interconversions, 
342-44 

Pentose phosphate pathway, 
336-45 

Peptide bond synthesis, 79 

Permeab‘''ty barrier, 97- 
100 

pH 


XUM 


auxin production and, 415 

foliar absorption and, 15, 
19 

photophosphorylation and, 
58 


Phenols as chemotherapeu- 
tants, 272 

Phobophototaxis, 452 

Phosphate uptake inhibition, 
101 

Phosphine, 292 

Phosphoglucomutase, 331 

Phosphohexose isomerase, 


Phospholipides 
biosynthesis of, 217-19 
hydrolysis of, 216-17 
isolation of, 216 
Phosphorus 
absorption of, 288-93 
agricultural use of, 278-88 
foliar absorption of, 15-16, 
20, 22 
mobility in plant, 296-97 
nitrogen and, 288, 305 
photosynthesis and, 287 
in sea water, 287 
soil calcium and, 288 
soil level of, 288 
soil nitrogen and, 288 
toxicity, 290-91 
Phosphorylase as inhibitor, 
330 


Phosphorylation, 57, 132 
mechanisms of, 129 
regulation, 130 
respiration and, 127, 128- 

31 
storage, 130 

Photochemical apparatus, 71 

Photo-oxidase, 56-58 

Photoperiodicity 
carbon-dioxide fixation and, 

154 
floral induction and, 147- 


pine seedlings and, 226-30 
vernalization and, 172-74 
Photophosphorylation, 58-62 

enzymes for, 65 
Photoreduction of nucleotides, 
64 
Photosynthesis 
bacterial chromatophores 
and, 53-67 
carotenoids and, 62 
cytochromes and, 61 
light and respiration, 131- 
32 


in pine trees, 230 

virus infection and, 250-51 

see also Chloroplast 
Phototaxis, 452-56 
Phototropism 

in fungi, 450-52 

in higher plants, 441-50 
Physiology and horticulture, 
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1-10 
Phytohormone, see Auxin 
Phytopathology 
auxin production and, 416 
respiration and, 135 
Pigment 
complex in choroplast, 79- 
81 


see also Phototaxis; Photo- 
tropism 
Pine tree 
chemical composition, 223- 
24 


geologic age, 223 
growth, 230 
mycorrhiza, 225-26 
photoperiod, 226 
photosynthesis, 230 
respiration in, 732 
seed germinaticn in, 232 
thermoperiod, 226 
translocation in, 231 
Pineapple, 23-25 
flowering in, 176 
foliar absorption in, 18 
Pinetol, 223 
Plant chemotherapy, 257-73 
electric charge and, 263 
entry and translocation, 
265-70 
host resistance, 261-62 
modes of action, 259-62 
naturally produced anti- 
biotics, 270-73 
pathogen resistance, 261- 
62 


toxin neutralization, 261 
Plant composition, 318-23 
Plasmalemma, 97 
Plasma membrane, 102 
Pleocidin, 269 
Poison ivy, 355 
Pollen, 234, 380 
Pollination and growth, 379 
Potassium 

agriculture and, 278, 293 

foliar absorption of, 16, 20 

mobility in plant, 297 

relation to calcium and 

magnesium, 281 

sodium as substitutefor, 293 
Proline, 389, 399 
Proplastid, 81 
Protein 

bulk preparation of, 36-38 

hydrolysis in soil, 302 

in leaf, 33-49 

respiratory substrates, 114 

synthesis, 132 

and growth induction, 389 
in virus, see Virus diseases 
Protochlorophyll, 39, 40 
Pyrenoid, 73 


R 


Radioactivity, foliar, 26 
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Radioisotopes, 13, 22 

Regulators, 7 

Reproduction in pine trees, 
230 


Respiration 

carbon monoxide-resistant, 
124-28 

carbon pathways and, 369 

cyanide-resistant, 124-28 

cytochromes and, 119, 120, 
121, 122 

fruit maturation and, 134 

in germination, 133 

hormones and, 135 

hydrogen and electron 
transport, 118-24 

light and, 131-32 

mechanisms in higher 
plants, 113-37 

mitochondria and, 118-22, 
136 


nitrogen assimilation and, 


noncytochrome pathways, 
122-23 
phosphorylation and, 127, 
128-31 
phytopathology and, 135 
in pine trees, 232 
potassium and, 293 
in root tip, 134 
spectroscopy and, 121 
sulfur assimilation and, 133 
"synthetic efficiency," 113 
tricarboxylic acid cycle, 
114-18 
virus infection and, 250 
Respiratory chain, 122 
Rhodopsin, 79, 80 
Riboflavin 
action with IAA, 444 
phototropism and, 441 
Ribonuclease 
infection inhibition by, 242 
preparation, 46 
Rice and ammonia, 307 
Root 
elongation and calcium, 284 
entry of antibiotics, 256 
mycorrhiza and, 225-26 
nitrogen excretion and, 


Root tip 
growth of, 389 
lipase in, 199 
respiratory rate in, 134 
Rosette, 3 
Rubidium absorption, 16 


Salt 
absorption, 87-91 
accumulation time, 92 
adsorption exchange, 88-89 
exchange across permea- 
tion barrier, 98 
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metabolism, 25-26 
saturation of absorbing 
tissue, 91 
transport into tissue, 87- 
109 
uptake, 87 
Sap composition, 321 
Seed 
antibiotics in, 270 
fat synthesis in, 209 
germination, 232 
lipase in, 198 
Seedling anthocyanin, 224 
Serology, 45-46 
Short-day plants 
floral induction in, 149-62 
Smut, 418 
Sodium 
as potassium substitute, 


foliar absorption of, 16, 
20 


Soil, 277 
antibiotics and, 270 
mycorrhiza in, 225 
nitrogen in, 301-6 
phosphorus in, 288 
potassium in, 294-95 
sulfur and, 285, 286 
Soybean absorption rate, 18 
Species difference in phos- 
phorus need, 291 
Spectroscopy and respira- 
tion, 121 
Spirilloxanthin, 61 
Sporangiophores, 452 
Spore germination and auxin, 
431 
Spraying, see Mineral nutri- 
tion, foliar absorption 
Sprays, 295 
see also Plant chemothera- 


Py 
Squash absorption rate, 18 
Starch 
conversion, 329 
synthesis, 73 
Stem 
entry of antibiotics, 266 
entry of chemotherapeu- 
tants, 268 
growth abnormalities, 412 
Stomata and mineral nutri- 
tion, 14 
Streptomycin in plant pathol- 
ogy, 258, 263, 264, 265 
Stroma, 73 
Strontium absorption, 16, 20 
Suberin, 14 
Subtilin, 263 
Succulence and virus infec- 
tion, 245 
Sucrose synthesis, 358 
Sugar 
hormones and, 262 
mineral absorption and, 15 
Sugar beet and ammonia, 305 
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Sugar cane 
foliar feeding and, 18, 23 
nitrogen and, 15 
Sulfate from rain water, 285 
Sulfonamide, 267 
Sulfur 
amino acids and, 322 
assimilation and respira- 
tion, 133 
deficiency in soil, 285 
foliar absorption of, 15-16, 
20, 22 
mobility in plant, 295, 296 
nitrate and, 306 
in soil, 286 
Sunflower seed composition, 


10 

Surfactants, 13 

Sweet potato flowering, 175- 
76 


Symplast, 108 
Synergids, 379 
Syringin, 188 


T 


Tannins, 36 
Tartaric acid metabolism, 
367 
Tea and ammonia, 304 
Temperature 
denitrification and, 310 
fat composition and, 210 
floral induction, 152 
nitrate reduction and, 312 
uptake of sprays and, 26 
virus infection and, 245, 
247-48 
Terminal buds, 228 
Thermoperiod and seedlings, 
226 
Thiaminase preparation, 46- 
47 


Thiouracil, 249, 258 
Thunberg-Wieland cycle, 
361 
Tip, see Phototropism 
Tissue culture in lignin 
study, 190 
Tobacco, 9 
foliar absorption in, 18 
nitrogen and, 15 
Tobacco mosaic, 239-50, 
258 


see also Plant chemothera- 
Py 
Tomato 
flowering in, 176 
foliar absorption rate, 18 
Topotactic movement, 453 
Toxicity of nitrogenous com- 
pounds, 318 
Toxin neutralization, 261-62 
Tracers 
evidence in EMP pathway, 
330 
in lignin study, 188-89 


Transamination, 316-17 
Translocation 
and floral induction, 157- 
58 
in pine trees, 231 
Transport, 20-21 
of salt into tissue, 87-109 
Trees 
pine, see Pine tree 
see also Lignins 
Trehalose, 358 
Tricarboxylic acid cycle, 
114-18, 360-61, 366 
Tropism, 7 
Tumors, 380, 388-89, 412 
Tung, 1 
Turnip yellow mosaic, 241, 
242 


Turpentine, 224 
U 


Ultraviolet radiation and 
virus, 240, 243 
Uncoupling, 61 
Uptake 
in chemotherapy, 265 
steady-state, 88 
Urea metabolism, 21-22 
Urea nitrogen absorption, 15 
Urease, 21 


Vv 
Vegetable crops and sprays, 


Vernalization, 172-74 
Viomycin, 263 
Virus disease 
chemotherapy and, 258 
fragment activity, 239-42 
physiology of, 239-53 
Viruses 
amino acids and, 322 
from leaf, 42-44 
neoplastic growth and, 380 
ultraviolet radiation and, 
240, 243 
Virus infection 
magnesium deficiency and, 
245 
host metabolism and, 244- 
53 


photosynthesis and, 250-51 

wrocess, 242-44 

‘espiration and, 250 

temperature and, 245, 247- 
48 


thiouracil and, 249 
Volvocales, 456 


Ww 
Water, phosphorus in, 
288 


Water free space, salt 
entry, 88 


XUb 


Wheat 
amino acid in, 420 
ammonia and, 305 
Wilt, 
see Plant chemo- 
therapy 
Wood, 
see Lignins 
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xX 


Xylem, movement of anti- 
biotics in, 267 


¥ 


Yellows, 3 
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Zinc 
deficiency in fruit trees, 
foliar absorption of, 16- 
17, 20 
Zygote, 379 





